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Abstract; Husab Uranium Mine is a super-large-scale open-pit uranium mine. Currently, the mine adopts a
“one-time design,long-term use” approach to blasting production , leading to issues such as a lack of dynamic adjust-
ment of blasting parameters, high explosive consumption, and unsatisfactory blasting results. To address these issues,
a solution can be achieved through dynamic blastability classification management of blasting blocks and feedback-
controlled blast design. This study utilizes the production history big data of the mine’s blasting blocks. It proposes a

method to calculate the blasting index K using drilling rate(a) , explosive consumption per unit volume(8) ,and frag-
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mentation index(y). Here,a represents the drill hole cross-sectional area per unit area,where a higher value indi-
cates more drilling required and higher drilling costs. 8 represents the amount of explosives required per unit volume
of crushed rock,where a higher value implies a more significant amount of explosives required and higher blasting
costs. y represents the distribution of fragment size after ore blasting, where a higher value indicates worse blasting
effects, higher transportation costs,and greater difficulty in blasting. Based on the value of the blasting index K, the
blastability of historical blasting blocks is classified into different levels. Uniaxial compressive strength( UCS) of the
blasting blocks,rock quality designation( RQD) of the ore,and geological strength index( GSI) of the ore deposit are
used as blastability indicators, establishing a dataset correlating blastability indicators with blastability levels. The
dataset consists of 69 sets of historical data,with 20 sets classified as level one( easily blastable) ,24 sets as level two
(relatively difficult to blast) ,and 25 sets as level three(difficult to blast) . Subsequently,a deep learning neural net-
work model is constructed, comprising an input layer, five hidden layers, a dropout layer, and an output layer. The
model is trained using blastability indicators as inputs and blastability levels as outputs. The traditional SVM model is
used for comparison,revealing that the trained deep learning neural network model achieves higher prediction accura-
cy on the test set than the traditional SVM model. Finally, the reliability and accuracy of the trained deep learning
neural network model in predicting the blastability level of blasting blocks are verified through on-site experiments,
optimizing the blast design and blasting effects. The research findings indicate that the trained deep learning neural
network model , based on a large amount of historical production data from Husab Uranium Mine,can be used for bla-
stability classification of blasting blocks and optimization of blasting effects.

Key words: Husab uranium mine; intelligent classification of blastability; deep learning; neural network;
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Fig. 2 Example of size distribution of ore blocks after blasting in the blasting block
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Table 1 Blast resistance indicators and

corresponding blastability levels of block rock masses

Gy Ucs ROD GSI Lzl
1~2 75.00 70.00 70.00 1
34 75.00 80.00 66.00 1
5-~8 75.00 94.00 73.50 1
9 75.00 96.00 67.67 1
10 75.00  100.00 77.00 1
11 86.00 82.67 75.33 1
12 86.00 90.67 77.33 1
13~15 86.00 95.67 83.67 1
16 ~ 19 86.00 96.25 84.75 1
20 175.00 52.00 53.00 1
21 97.00 61.75  100.00 2
2 97.00 75.50 70.34 2
23 97.00 79.00 73.25 2
24 97.00 96.00 79.67 2
25 ~27 99.00  100.00 85.50 2
28 ~29 108.33 75.67 64.00 2
30 ~31 125.00 73.50 70.50 2
32 ~33 131.00 87.04 77.14 2
34 ~35 150. 00 56.50 60. 50 2
36 ~38 175.00 73.33 69.67 2
39 ~40 175.00 75.50 77.00 2
41 ~42 175.00 83.00 76.50 2
43 ~44 175.00 85.00 76.50 2
45 ~48 131.00 96.40 82. 60 3
49 131.00 97.75 85.50 3
50 163. 67 93.67 76.33 3
51 ~54 175.00 92.33 79.00 3
55 ~56 175.00 93.00 75.00 3
57 ~61 175.00 95.33 77.00 3
62 191.00 56.67 61.33 3
63 ~65 191.00 89.88 74.88 3
66 191.00 92.50 79.00 3
67 191.00 97.00 82.00 3
68 ~69 191.00 99.50 85.00 3

3 BHEgSRER

3.1 REWMEMKEDR

LTI E 1 28 D 28 A5 T X By pA ] e 4
PRI, VIRl 2E 28R RL A5 1 N A2 (i
AN 3 ANRHAEE UCS (RQD F1 GSI) |5 D2
(25— J2 1024 P20 56 )2 512 M40 56—
JZ256 A 200 S5 U ZE 128 A H 4T, 5 )2
64 NHZIT) 1 4> Dropout JZ ( Dropout b3 1% & K
0.2) 1 Myl 2 A ZE R A&l 3 s . 4 idds
JZ R ReLu B0 pREL, Hi 12 R H Softmax 1 R



244

M

2024 4E9 H

B, P15 BRBR A Categorical _crossentropy , {4k %% K
Hl Adam, Accuracy 7 R iTA HE bR A6 70 0] 2k
ZHIE 701 571 4, FH Python 15 5 40 F2, SR H Ten-
sorflow il Keras HEZLPE ARSI ZRISHE 80% 1%L
PEAE AN 2R B0 4 , 20% 14 K9 A il 3k 8540 4
Batch size 588 5, 3@ H7 R E ( Epoch ) 1% & 1000,

H TR B R A AR R A TR B B, O TR A U
o, TERL R > Z i 2 4 Rt A 1 AR TR n
BERLMER . AR ZRiR 22 iR 22 28 b ith 2
P4 JIE7 5 BN 1) I S o 0 5 R 3 o 1 2 28 1
LN S Bk iy Al A R A I R A i AR
R HER AR AT K 100% .

MAR ez 2
[ : !
P IPS P IS IVST Y
I -

UCS—r.l # @1 % 1@ % 1@ % 1@ % 1@ 2 | @—%
lelkleliielkieln @k @l iig "
| :ReLu: - :ReLu: . :ReLu: - :ReLu: - :ReLu: - :Softmax: :
osi—+@ | ® 10, @&, 0, 0, | @ =%
I JENE JONE IOE TN T
- 18 e e e & | |
1024 512 256 128 64
Bl 3 TREE A E M 45 5 ]
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Fig. 4 Evolution curves of training loss(left) and testing loss(right) during neural network training
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Fig. 5 Learning curves of training accuracy(left) and testing accuracy(right) during neural network training
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Table 2 The performance of SVM models with different

kernel functions on training set and test set

1% R YIGRHER L/ % M HER B %
Linear 0. 8545 0.6428
Poly 0.9090 0.7142
RBF 1. 0000 0.9285

Sigmoid 0.6909 0.4285
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